Effects of estradiol on cognition and hippocampal pathology after lateral fluid percussion brain injury in female rats.
Studies involving animal models of acute central nervous system (CNS) stroke and trauma strongly indicate that sex and/or hormonal status are important determinants of outcome after brain injury. The present study was undertaken to examine the ability of estradiol to protect hippocampal neurons from lateral fluid percussion brain injury. Sprague-Dawley female rats (211-285 g; n = 119) were ovariectomized, and a subset (n = 66) were implanted with 17beta-estradiol pellets to provide near physiological levels of estradiol. Animals were subjected to lateral fluid percussion brain injury or sham injury 1 week later. Activation of caspase-3 (n = 26) and TUNEL staining (n = 21) were assessed at 3 and 12 h after injury, respectively, in surviving control and estradiol-treated animals. Memory retention was examined using a Morris water maze test in a separate subset of animals (n = 43) at 8 days after injury. Activated caspase-3 and TUNEL staining were observed in the dentate hilus, granule cell layer, and CA3 regions in all injured rats, indicative of selective hippocampal cell apoptosis in the acute posttraumatic period. Estradiol did not significantly alter the number of hippocampal neurons exhibiting caspase-3 activity or TUNEL staining. Brain injury impaired cognitive ability, assessed at 1 week post-injury (p < 0.001). However, estradiol at physiological levels did not significantly alter injury-induced loss of memory. These data indicate that estradiol at physiological levels does not ameliorate trauma-induced hippocampal injury or cognitive deficits in ovariectomized female rats.